Nerve growth factor and epidermal growth factor induce rapid transient changes in proto-oncogene transcription in PC12 cells.
Nerve growth factor (NGF) promotes neuronal differentiation of PC12 pheochromocytoma cells. We show here that within 5 min after its addition, NGF transiently stimulates c-fos proto-oncogene and actin transcription by greater than 100-fold in nonsynchronized PC12 cells. c-myc and ornithine decarboxylase transcription are also transiently activated, but more slowly. The corresponding mRNAs are induced as well. Two weeks' exposure to NGF causes no significant changes in the transcription of these and a variety of other genes analyzed; however, c-fos mRNA levels are increased severalfold under these conditions. Neuronally differentiated PC12 cells retain the capacity for rapid transcriptional responses. Removal of NGF from such cells for several hours followed by its readdition results in rapid induction of c-fos and actin transcription. These NGF-promoted transcriptional changes in PC12 cells are similar to those previously observed in quiescent fibroblasts stimulated by platelet-derived growth factor (Greenberg, M.E., and Ziff, E.B. (1984) Nature 311, 433-438). This rapid transcriptional activation in PC12 cells could be necessary for neuronal differentiation, but is apparently not sufficient since diverse agents without differentiating activity such as epidermal growth factor, insulin, dibutyryl cAMP, phorbol ester, and elevated K+ were also found to induce transcription. These results suggest that c-fos, c-myc, and actin induction may be general nuclear responses to growth or differentiation factors in a variety of different cell types.